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Dr. Kraatz also mentions that “besides the build of the
thorax Linotarsia is distinguished from Stenotarsia by the 3-
(not 2-) toothed anterior tibia.”

8. discoidalis and S. picta have three acute teeth in both
sexes; but in S. Scottii (and S. plagiata more recently de-
seribed by myself) the anterior tibia are only two-toothed
in the male, the would-be basal one being so obscure as to
be scarcely noticeable. In 8. punctiventris here described,
the anterior tibie have no trace of a third tooth, although the
specimen is a female; 1 therefore place it in the genus
Stenotarsia, although the form of the thorax &ec. is that of
“ Linotarsia Scottiv.”

XLIV.— O a Polythalamian from the Salt-pools near Déva
tu Transylvania. By Dr. EUGEN vON DADAY ¥,

Tue Protozoa of the numerous salt-ponds and pools in Tran-
sylvania were first studied, and compared with the Proto-
zoan fauna of the sea and of fresh waters, by Prof. Géza Entz.
Jt was found that “the Infusorian fauna of Transylvanian
salt-pools, which cannot well be styled rich in comparison
with that of the fresh waters, (1) possesses sume new forms
which havehitherto been found neither in fresh norin sea water ;
(2) a portion of the Infusoria of the salt-pools has not previ-
ously been found in freshwater, but only in the sea; (3)
the greater part of the Infusoria of the salt-pools is formed by
those forms which oceur both in fresh water and in the sea ;
and (4) only about a fourth part of the Infusoria found con-
sists of forms which have not hitherto been found in sea-
water . Lastly, however, it is stated that the Infusorian
fauna of the continental salt-pools stands in closer relation to
that of the sea than to that of the fresh waterf.

Among the thirty-seven Infusoria (Ciliata) enumerated in
two memoirs§ by the above-mentioned naturalist from the
salt-pools of L'orda and Szamosfalva, eight species (deineta
tubercsa, Iihr. 5 Phacus striatus, Cohn;  Lacrymaria lage-
nula, Clap. & Lachm. ; dspidisca polystyla, Stein ; Styloplotes

* Translated by W. 8. Dallas, I'.L.S., from the ¢ Zeitschrift fiir wissen-
schaftliche Zoologie,” Band x1. pp. 465-480. (See a preliminary note
in ¢ Annals,’ vol. xiii. p. 307.)

t ‘The Infusorian l'auna of the Salt-pools of Torda and Szamosfalva’
(in Inngarian), 1876, pp. 9, 10.

1 Loe. cit. p. 10.

§ “On some Infusoria of the Salt-pool at Szamosfalva” (in Hun-
garian), Naturhistorische Hefte, Bd. il. pp. 219-258, Taf. viii., x.; (in
German), ted. Bd. iii. pp. 33-72.

Ann. & Mag. N. Hist. Ser. 5. Vol. xiv. 27
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appendiculatus, Stein ; Uronyclia transfuga, Stein 5 Euplotes
Harpa, Stein ; Ozytricha gihba, Dnj.) are exclusively marine
forms ; fourteen species (Lozophylium lamella, Ehr.; Loxo-
phyllum fasciola, Xhr. 5 Amplhileptus anaticula, Tihr. ; Cyele-
dium glaucomea, Ehr.; Plewronema chrysalis, Khr. 5 Condylo-
stomapatens, Duj.; Chilodon cucullulus, Khr.; Aspidiscalynceus,
Ehr. ; Aspidisca turrita, Ehr.; Euplotes charon, Ehr.; Stylo-
nychia pustulota, Xohr. ; Metopus sigmoides, Clap. & Lachm. ;
Vaginmcola crystallina, Ehr.; Cothurnia tmberbis, Ehr.) occur
both in fresh waters and in the sea; two genera (Chanostoma
margaritiferum  and  Sparotricha verdllifer), three species
(Iloloplrya gulo, Chlanydodon cyclops, and Ervilia salina),
and four varieties (Cothurnia Ymberbis, var. curvula, Vagini-
cola crystallina, var. aanuluta, Vorticella microstoma, var.
halophila, and Vorticelln nebulifera, var. salina) are new;
and the Infusoria which have hitherto been known only out
of fresh waters are represented only by six species (Znchelys
nebulosa, 1ihr.; Cyrtostomum leucas, Stein 5 Cinetochilum mar-
geritaceum, Ehr. ;5 Glaucoma scintillans, Xhr. 5 Halteria gran-
dinella, Ehr. 5 and Stichotricha Millerd, Liachm.).

Of Rhizopoda the following were found in the salt-pool of
Szamosfalva i—Llewroplvysheliz,Entz; Plectophrys prolifera,
Entz; Euglypha pusilla, Yntz; Microcometes tristripetus,
Ktz ;3 Ovbulinella smaragdea, ¥tz ; Ciliophrys tafusionun,
Cienk. ; Amaba guttule, Duj.; Amaba limaz, Duj.; Amaeba
princeps, Ehr. 5 Amaba diffinens, Ehr.; Amaba radiosa, Ehr. ;
and Podostoma jiligerum, Clap. & Lachm.* The general
character of the Rhizopod-fauna of the salt-pool may be
summed up as follows :—“ On the whole, the salt-pool is
poor in Rhizopod-forms ; those forms occur in greatest number
which, while they are very common in fresh water, are pro-
bably to be reckoned in the series of those organisms which
occur both i fresh and in sea water; among the compara-
tively numerous forms peculiar to the salt-pool the specific
allies of two (Luglypha pusilla and Iicrocometes tristripetus)
have hitherto been found ouly in fresh water, while the nearest
relative of another species (/’leurophrys leliz) lives in sea
water ; of two new gencra (Plectophrys and Orbulinella) one
(Orbulinella) is allied to the marine Iforaminifera with per-
forated shells ; and, finally, it may be noted as a negative
character, that the Arcellee, so numerous in fresh waters, and
which are so easy to find that one can see them with the
naked eye, as well as the Difjlugie, which are equally abun-

# ¢« Ueber die Rhizopoden des Salzteiches zu Szamosfalva,” Naturh.
Hefte, Bd. 1. Heft 6, Taf. ix., x. (in Hungarian), pp. 185-199 (in German).
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dant in fresh waters, are entirely wanting in the salt-pool as
in the sea®.

The following pages are intended to furnish a further con-
tribution to the knowledge of the Rhizopoda of the saline
inland waters, and further to establish the proposition that the
Protozoan fauna of these waters presents remarkable agree-
ments with the marine fuuna.

IMaving been occupied for some years with the study of the
Crustacea of Transylvania, I made collections in Aungust of
last year in the salt-pools near Déva (in the south-western
angle of Transylvania).  On examining the results of my
collections preserved in aleohol, I found, to my great asto-
nishment, among the Copepoda, a great number of empty
shells of a Polythalamian, which at once engrossed all my
attention.  In order to convince myself that the empty shells
were derived from a still living Polythalamian, 1 repeatedly
had sent to me in the cowrse of this sumnier water from the
above-mentioned salt-pools, and in this the shells constantly
occurred, among the filaments of Algae, in the mud, and float-
ing at the surface. Unfortunately the shells were generally
empty, only a few of them containing the protoplasmic body
in some chambers, and I was unable to obscrve the interesting
Polythalamian (probably the first representative of the whole
order not living in the sea) in a state of vital activity.

According to the literature on living and fossil Polythala-
mia accessible to me, the Polythalamian of the salt-pools at
Déva vepresents a new genus, which I shall name Entzia, in
lionour of my esteemed teacher.

The characters of the genus may be summarized as fol-
lows :—

The many-chambered chitinons shell is not perforated and
contains 1mbedded siliccous lamellee in great abundance.
The spirally arranged chambers togethier form a shell wound
from right to left, like the shell of a tlat Heliz. The cham-
bers are entirely visible only from the convex side; on the
concave side they cover one another, so that on the apical
surface all the chambers are visible, but on the basal surface
only those of th: last whorl. On the outer partition of the
last chamber there are two large, oval, tubularly produced
apertures and two smaller circular ones, and these are re-
peated upon all the septa.

Species i—Iintzia tetrastomella, with the characters of the
genus.

# Naturh. [Tefte, Bd. i. Heft 4, p. 199. ”‘
27%
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Morphology and Chemical Composition of the Shell.

The form of the shell, as already remarked, may be com-
pared to that of the shell of a flat /leliz, the whorls of which
are coiled from left to right. In this respect our Polythala-
mian agrees with the genus Rotalia, belonging to the family
Globigerine, Carp.; but while in the Rotalie, as Max
Schultze remarks, specimens coiled to right and left are
equally abundant®, I found the direction of the whorls in
all specimens constantly from left to right. Consequently
Entzia belongs to that series of forms in which the chambers,
according to Max Schultze, are arranged in a spiral—that is,
the group Helicostegia, d’Orb.

'The apical surface is always convex, that is to say, the
first chamber is placed higlier and the following ones gradu-
ally descend, so that the last chamber comes to be the lowest.
The natural consequence of this arrangement is that the basal
swrface of the shell is somewhat concave, and therefore that
a dorsal and a ventral surface may be distinguished, upon the
former of which the whorls and chambers may all be clearly
distinguished, while on the latter only the chambers of the
last whorl are visible. The dorsal and ventral surfaces
show themselves most distinetly when the shell is looked at
from the edge ; and in this respect our Polythalamian resem-
bles the Rotaline and Rosalina ornata, d’Orb.

In fully developed specimens the chambers always form
two compiete whorls, and in each whorl there arc eight
chambers, according to which I am probably justified in
setting the number of chambers of the developed specimens
at sixteen. And this I may do the more positively because
among the numerous specimens which I have passed in review
1 have not met with a single one with more, but very many
with fewer, than sixteen chambers.  Thus I have found speci-
mens with 6, 10, 12, 13, and 14 chambers. The latter
scarcely admit of any other inteipretation than that they are
to be regarded as young individuals in various stages of deve-
lopment, which would have subsequently become developed
into individuals with sixteen chambers. The correctness
of this notion scems to be decisively proved by the fact that
the corresponding chambers of the individuals with 6, 10, 12,
13, 14, and 16 chambers are of almost exactly the same form
and size.

The outer margin of the shell and of both whorls, as in the
Rotalinz, is slightly waved and sinnous, in consequence of the
convexity of the individual chambers; in other respects the
surface is quite smooth.

* ¢ Ueber den Organismus der Polythalamien,” p. 59.
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The results of the measurement of ten individuals are
brought together in the following Table :—

’I"mnsverse i —

Measured| Number d.Gl'gatest diameter of Qiameter Transverse
<hell of 1ameter of| the first of the diameter of]
No chambers the shell | chamber ot imordial the last

: ¢ "l in millim. | the second prl MOYCLAL| o))y ber,
Mol chamber.
' W

1 16 | 034 008 004 016

2 16 0-42 0:03 0:04 018

3 16 0:34 003 0-04 016

4 14 023 0:03 0:04 011

5 14 023 0-03 004 011

6 13 0:24 008 0-04 0-102

7 13 0:22 0:08 0-04 01

8 12 0-2 003 0-04 0-03

9 10 018 003 0-04 0-03
10 6 0:03 0-08 004 003

From this Table it appears that the largest of the 16-
chambered individuals measures 042 millim., and that the
size of the shell gradually decreases in accordance with the
diminution n the number of the chambers, so that the smallest
G-chambered shell measures only 0-08 millim.  Further [
may note that the transverse diameter of the first chamber of
the second whorl in all the measured shells has the same
length of 0:08 millim., and that the diameter of the primordial
chamber measures 0°04 millim. in all the shells.  The greatest
variation naturally occurs in the transverse diameter of the
last chamber; but in individuals with an equal number of
chambers this is also equal, only one 16-chambered sliell
forming an exception, in which the last chamber possesses a
length of 0-18 millim., measuring, of course, from the inner
margin of the wlhorl to the outer wall of the chamber.

However, I did not make measurements only of the pri-
mordial and last chambers, but also of the other chambers,
and from these it appeared that the corresponding chambers
in all individuals possess nearly the same size, the variations
being so minute as hardly to deserve mention.

The numbers furnished by the measurements, I think, are
in favour of the assumption, which is & priori correet, that
the 6-, 10-, 12-, 13-, and 14-chambered individuals can only
belong to the developmental series of the 16-chambered speci-
mens, and 1 do not hesitate in the least to express this
opinion.,

As regards the form of the chambers I may sum up as
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follows the results of my observations. The outline of the
primordial chamber is always cireular; this chamber appears
to be perfectly round, at least its outer free surface decidedly
represents a segment of a sphere. The second chamber 1s
somewhat elongated ; its anterior extremity (i.e. the one

which is in contact with the primordial chamber) is conically
" pointed, while the posterior end is enlarged. ~ All the following
chambers form truncated triangles, of which the base is con-
vex, while of the sides the one is curved inwards, the other
outwards.  Variations of form are frequent but insignificant.
On the whole it may be said of the form of the chambers that
it remarkably agrees with that of the chambers of Zotulia
veneta, M. Sch., Rotalia Freyerd, M. Sch., and Rosalina
ornata, ’Orb. (see Max Schultze, ¢ Ueber den Organismus
der Polythalamien,” Taf. iii. figs. 1, 2, 4, 6, and 8).

The septa of the individual chambers are very characteristic
of the genus, and agree in structure in all the chambers except
the primordial one.  The septum of the primordial chamber
is not particularly developed, and only forms the correspond-
ing completion of the rest of the wall of this chamber. The
structure of the septum of all the other chambers is shown
most distinctly by the anterior wall, that is to say, the oper-
culum of the last chamber, when the shell standing on its
edge is looked at from in front. We then see that the septum
consists of two symmetrical halves, which meet together in
the middle line like a roof, and to a certain extent seem
to be independent portions of the shell.  The whole septum
is more or less convex—a condition which appears most
distinctly in transverse sections.

My investigations led me to the conviction that the septa
of the chambers, as in the Rotalinge, are formed by two
lamellze, one belonging to the anterior, the other to the pos-
terior chamber ; but that in one species these lamella enclose
no interseptal space, the boundary between the two lamelle
being indicated only by a sharp line.  The rather thick septa
thus formed are not perforated with fine pores any more than
the other parts of the shell; but instead of these, two small
round apertures and two larger oval ones are present, and
these Loth morphologically and physiologically represent
the finc orifices of the Rotalinee and the other Polythalamia
in general. By these four apertures the chambers are placed
in communication with each other and the last chamber with
the outer world.

The two smaller round apertures and two larger oval ones
in the septa are extremely characteristic of our Polythalamian.
Their position can-be most certainly ascertained when the
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shell placed upon its edge is examined in front.  In this posi-
tion of the shell it is at once seen that the two smaller round
apertures are situated close to the widdle line of the septum
in the neighbourhood of the outer half, while larger oval
apertures are placed beneath the small ones.  As in sec-
tional views the corresponding apertures cover each other,
when the shell is looked at from the side only two apertures,
one smaller and one larger, are ever to be seen,

The edges of both kinds of apertures are prominent and
drawn out tubularly, an important character which of course
appears most distinctly when examined trom the side; in this
position of the shell we see npon each septum a more promi-
uent tube, narrowing from the base, and a shorter oue, the
longer of which originates from the larger and the shorter
from the smaller aperture, the anterior free extremity of each
being marked by an annular thickening. In this respect
LEntzia tetrastomella approaches the Lagenidwe, the septal
orifices of which, according to Biitschli, are produced into
tubes *, but it differs from these in the form and number of the
apertures.

I now pass to the finer structnre and chemical composition
of the shell, and may remark here that in this respect Kntzia
appears to be one of the most interesting Polythalamia.

The colour of the shell varies from lighter or darker yel-
lowish to deep brown, but generaily shows those brownish
tints which so frequently ocenr in chitinous structures.  The
substance of the shell contains angular plates of various sizes
and forms, placed close together and entirely imbedded in the
foundation-subsiance, so that, notwithstanding their presence,
the shell retains a smooth surface. On this account [
regard it as probable that the angular plates are not foreign
bodies deposited from withont in the substance of the shell,
but that they are secreted from the protoplasm and deposited
in the shell-substance, and that therefore they never project
beyond the sirface of the shell.  Consequently I adliere to
the opinion of Max Schulize, Schneider, and Entz, according
to which the siliceous plates of the iflugie and Plewrophryes,
as well as of Polynworphine silicea, M. Sch., are scereted
from the protoplasia and incorporated with the substance of
the shell.

The circumstance that the shell is not very brittle, but
possesses a considerable amount of flexibility, as proved by
variously bent and compressed empty shells, _apd, further, tl}c
great resetublance of the shell 1 composition, as also in

* Bronn’s ¢ Klassen und Ordnungen des Thierreichs,” 2te Autl, Bd. i,
p. 107,



356 Dr. E. von Daday on a

colour, to the shells of Difflugia and Pleurophrys, led me
from the first to suppose that it consists of a chitinous foun-
dation-substance, in which the little angular plates are im-
bedded. The application of reagents in part confirmed the
correctness of this supposition. Iirst of all concentrated
hydrochloric acid was employed, and this caused no change,
any more than solutions of potash and soda. The colour,
form, and structure remained unaltered. These results prove
in the first place that the angular plates do not consist of
carbonate of lime, but of silica, like the exactly similar plates
of the Difilugice, Flewrophryes, and Folymorphina silicea, M.
Sch.; and in the second place that the foundation-substance
does mnot consist of horny material, but most probably of
chitine.  Concentrated sulphuric acid was then employed.
The shells, after lying for a long time in sulphuric acid
heated to boiling, lost their density and became very thin and
flexible; they did not, however, eutirely dissolve, but the
septa separated, so that the shell broke up into its individual
chambers.  From these results I think I am justified in
asserting that the foundation-substance of the shell consists of
a chitinous componnd, which, however, is partially displaced
by deposition ot silica, and remains pure ouly in the septa,
as is proved by the breaking up of the shell into separate
chambers on the application of sulphuric acid.

The results just communicated I think sufficiently prove
the correctness of the above-stated proposition, that even in
the chemical structure of its shell £itzéa is one of the most
interesting of Polythalamia, inasmucli as it combines those
peculiarities which separately characterize the chitinous and
sandy-shelled Rhizopoda. Iurther, I may also state that in
this respect 1t comes neaver to the Diffluyiwe, Plewrophryes,
and saudy-shelled marine Mono- and Polythalamia than to
the Rotalinze, with which the form of its many-chambered
shell ranges it.

The Soft Body.

Of the soft body, the protoplasmic body, I ecan unfortu-
nately say but little, as I could not observe the Polythalamian
in full vital activity. I was unable to obtain specimens con-
taining the protoplasmic body in an uninjured state, but I
succeeded, by staining with carmine, at least in rendering the
protoplasmic body distinetly visible in single chambers. i

In a preparation of a twelve-chambered specimen the ninth
chamber was quite filled with the stained granular proto-
plasm. In it an oval nucleus with two darker nucleoli was
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distinetly visible. It is particularly to be noted that I also
found the nucleus in the ninth chamber, and consequently in
one of the middle chambers, of the fully developed 16-cham-
bered specimen, which agrees with the observations made by
F. E. Schulze upon Polystomelle striatopunciata, as that
naturalist found the nucleus of the 30-chambered specimens
of the Polystomella between the tenth and twentieth chambers,
and therefore also in the middle chambers. It may be that
other chambers also contain nuelei, but of this I could not
convinee myself with certainty.

I was no more successtul in ascertaining the structure of
the pscudopodia. As the shell, except on the septa, contains
no visible pores, the pseudopodia will probably radiate from
the four apertures of the last chamber; buat it is not quite
impossible that they may break through the substance of the
shell elsewhere, as 1s aftirmed of Plewrophrys heliz by Géza
Iutz, who says :—“ From the posterior rounded part of the
body pseudopodium-like processes often issue, which, as in
other Rhizopoda, attach the soft body to the shell; but in
other cases such processes perforate the shell, and project far
as rigid filaments. I have frequently also met with the same
remarkable phenomenon, ¢. e. the perforation of the shell by
pseudopodia in the freshwater P. spherica, in which the
pseudopodia radiate, as in an etinoplrys, from the whole
surface of the shell ! 77 #

As regards the reproduction, I can only state that I fre-
quently met with forms such as are regarded by Max
Schultze as the youngest forms of LPolystomella striyilata t,
and which must have formed part of the developmental series
of Lintzia.

Position in the System.

In order to settle the systematic position of Entzia, I com-
pared it with the known Polythalamia; but as all the original
works were not within my reach, I depend upon Biitschli’s
work.

I'rom the detailed description above given it is clear that,
according to the general form of its shell and the arrangement
of the chambers, Eutzia tetrastomells most closely approaches
the subfamily Rotalinze, which Biitschli characterizes in the
following words :—* Shell depressed, spirally coiled, so that
on the apical suwrface all the chambers, on the basal only
those of the last whorl, are visible” §.  Max Schultze also

# ¢ Naturhistorische Hefte,” Bd. 1. 4, pp. 190, 191.
1 Loc. at. Taf, v. fig. 16.
1 Loe. cit. p. 200.
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says :—““The caleareons shell so formed of spirally arranged
chambers, that it externally resembles the shell of a Heliw or

wrbo. 'The chambers visible only npon one, usually convex,
side of the shell, concealed on the other side, which is less
convex, plane, or concave’ *,  In this subfamily it seems to
approach the genus Lotalia, but still more the genus Pulvinu-
lina, with which it might easily be confounded; but it is
distinguished by the fact that its shell, as above indicated,
contalns no pores, while, according to Max Schultze and
Biitschli, these are always present in the above-mentioned
and, indeed, in almost all other representatives of the family
Globigeringe of Carpenter. I'rom the character of Polymor-
phina silicea given by Max Schultze, in which it is stated
that the shell is apparently always solid, without fine pores,
1 believe that, notwithstanding the different form of its shell,
Entzia is also allied to that species, and, indeed, chiefly
because the shells of both contain siliceous plates.

If we further take into consideration that the shell of
Eatzia 1s not perforated by any fine pores, we cannot avoid
thinking that 1t may be related to the Imperforata. In this
group the genus Tvochammina, cited in an appendix by
Biitschli, might be mentioned, as we are told of it :—** T'he
genns Trochammina, on the other hand, included a great
number of mono- and polythalamous forms, differing remark-
ably in their forms, and only leld together by the minute
structure of their shell-walls.  These are composed of fine
sand-grains, which are so intimately united that the outer
surface of the shell always appears smooth, nay, sometimes
as if polished " f.  Notwithstanding this remarkable agree-
ment 1n the structure of their shells between the two genera,
1 must assert that Zntséa is more distantly related to the
Imperforata than to the Perforata, and, indeed, mainly on
account of the structure of the septa of the chambers. In the
description of the septa it has been stated that they are formed
of two lamelle, one belonging to the older, the other to the
younger chamber, while the septum of the Imperforata is
tormed by a simple lamella.  Upon this point, indeed, I have
no personal knowledge, bnt T may be allowed to appeal to
Biitschli, who says:—* In most cases this septum is formed,
in the manmer described; of a single shell-lamella, namely the
continunation of the wall of the older chamber, that portion of
the new chamber which rests against the old one, obtaining
uo special new wall, but being merely completed by the wall
of the preceding chamber. This 1s the condition of things at

# Loc. cit. p. 53. t Loe. cit, p. 196.
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least throughout the polythalamous Imperforata and a great
part of the simple Perforata. In the more highly developed
forms of the latter division the septum, however, is strength-
ened by the wall of the new chamber taking part m its
formation ”” #.  In accordance with this Znézia canuot possibly
be referred to the Imperforata, but it represents a torm which,
in consequence of the absence of pores and the structure of
the septa, unites the two main groups, but nevertheless
approaches more closely to the Perforata than to the Imper-
forata.

Let vs now take into consideration the composition of the
shell-walls and their apertures, and compare finézia in this
direetion with the Perforata.  In characterizing the Lagenideae,
Carp., Biitschhi says, amongst other things:—* Aperture
usually characteristic, somewhat tubularly produced ” T,
while of the group Globigerinw, Carp., he remarks, “ Aper-
ture, in opposition to the Lagenidee, usually fissure-like, and
not tubularly produced’ f. In accordance with this, our
genus, by virtue of the structure of its septa, certainly very
closely approaches the subfamily Rotaline in the group
Globigeringe, but is sharply distinguished by its tubularly
produced aperture, whilst in this respect it approaches the
Lagenidee, trom which again it is distinguished by its septa
possessing not a single aperture, but four of them, and, indeed,
two larger oval ones and two smaller round ones, a case
which, so far as I know, is quite isolated.

As regards the constitution of the shell, we have already
shown that in our Polythalamian it consists of a chitinous
foundation-substance which 1s impregnated with silica; this
foundation-substance farther contains angular siliceous plates
of various forms and sizes. A similar constitution of the shell
is, indeed, known in many Mono- and Polythalamia; but the
composition of chitine and silica reminds one vividly of the
Diflugia and allied Rhizopoda generally of fresh water. Iu
tlns respect, indeed, our Polythalamian certainly comes near
Polymorphina silicea, of which Max Schultze says :—¢“ The
shell is of a yellowish colour, characterized by numerous very
irregular depressions, which do not perforate it, and consists,
at least for the most part, of silica” §; but the shell of Poly-
morphina also seems to contain some lime, as indicated by
Max Schultze’s statement, “ The quantity of calcarcous salts
that may be present with the silica can only be very sall,”
&e.  But with all this it cannot be said that fintzia, as regards
the substance and structure of its shell, is far removed trom

* Loc. cit. p. 45. t Loc. cit. p. 197.
T Loe. cit. p. 200. § Loe. ¢it. p. 61,
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the Globigerinz, as in characterizing this group Biitschli
expressly 1ema11\s ¢ Mono- or polythdlamoub, chitinous, cal-
careous (hyaline), ‘or sandy ”’ #

After all that has been said we may range Lntzia tetra-
stomella with the sandy-s 1elled forms of the group Globige-
rinze, and especially with the ‘ arenaceous Rotalinge ™ and the
genus Trochammina, of which Biitschli vemarks :—¢ This
emblanes poly tlmlamom f01ms, rotaloid, trochoid, or nautiloid
in their winding, which in their form in palt so nearly
approach the calcareous Rotalinee &e. that we are much
inclined to place them in the vicinity of the latter 1.

From these comparative remarks I think I shall not be
mistaken in asserting that:—

1. Entzia tetrastomella, the only continental Polythalamian
at present known, rcsembles, in the form of its shell, the
Rotaline of the group Globigerinz, Carp.

2. In the structure of its shell it agrees with the genus
Tr oc/mnnnma among the imperforate Polythalamia.

. The structure of its septa agrees with that of the perfo-
mtc Polythzll:nnia.

4. The structure of the orifices of its septa is that of the
Lagenidee, Carp.

5. The chemical composition of its shell resembles that of
the Difflugice and also that of Polymorphina silicea and the
genus Zrochammina, and reminds us of the group of the
Globigerina.

Finally I regard it as probable that Entzia tetrastomella,
with some forms of the genus 7vochammina, represents a
group which unites the imperforate with the perforate Poly-
thalamia; at the same time it forms a genus which, by the
intermedium of the Rotalinae and the genus I)OL/zammma,
closely unites the group of the L'vvemda, with that of the
Globigerinze.

In conclusion I will devote a few words to those Protozoa
associated with which Zntzia oceurs in the salt-pools. I
noticed the following species :—

. Amabu limax, Duj.

. Pleurophrys 7zrln Entz.

. Dactylospheera po[_v/potha, M. Sch,
. Cyphoderia ampulla, Ehr.

. Orbulinella smaragdea, Entz.

. Buglena viridis, Ehr.

O Ui W N

* Loc. cit. p. 200. t Lce. cit. p. 196.
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7. Peranema trichophora, Duj.
8. Amphidintum operculatum, Clap. & Lachm.
9. Glenodinium cinctum, Ehr,
10. Acineta tuberosa, Ehr,
11. Strombidium suleatwm, Fhr,
12. Glaucoma scintillans, Ehr.
13. Cyclidinm glaucoma, Ehr.
14. Chilodon cucullulus, Ehr,
15. Lionotus grandis, Lntz.
fusciola, Lhr.
17. Euplotes charon, Ehr.
18. Ouaytricha gyibba, Duj.
19. Sparotricha vextllifer, Entz.
20. Cothurnia imberbis, Ehr., var. curvula.
21. Vaginicola crystallina, Ehr., var. annulata.
22. Vorticella microstomea, Ehr.

23. , Elr., var. kalophila.
24, nebulifera, Ehr., var. salina.

The species cited, which can hardly give a complete picture
of the Protozoan fauna of the salt-pool at Déva, may be
divided into four groups, according to their known habitats.

1. Species which have hitherto been found only in fresh

waters.

Cyphoderia ampulla, Ehr.
Luglena viridis, Ehr.
Peranema trichophora, Duj.
Glenodinium cinctum, Ehr.
Strombidivm sulcatum, Ehr.
Glaucoma scintillans, Xhr.
Lionotus fusciola, Ehr.
Vorticelle microstoma, Ehr,

2. Species which occur both in fresh and saline inland waters
and vn the sea.

Ameba limax, Duj.
Dactylospheera polypodia, M. Sch.
Cyelidivm glaucomu, Lhr,
Clitlodon cucullulus, Ehr.
Euplotes charon, Ehr.

Vorticellu nebulifera, Ehr.,
Cothvrnia tmberbis, Ehr,

3. Species which occur in saline inland waters and in
the sea.

Amphidinium operculatum, Clap. & Lachm,
Acineta tuberosa, Ehr,
Oxytrichu gibba, Duj.
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4. Forms which have kitherto been found only in saline
tnland waters.

Pleurophrys helix, Entz.

Entzia tetrastomella, gen. et sp. nov.
Orbulinella smaragdea, Entz,

Spavotricha veaillifer, Entz,

Lionatus grandis, Entz.

Cotlinrnie tmberbis, Ehr , var. curvula.
Vaginicola erystallina, Lhr., var. annulata.
Vorticella microstoma, Lhr., var. halophila.
nebulifera, Ehr., var. salina.

The representatives of the first two groups are all very
common specics, of which I have nothing to say. The cilio-
flagellate dmplidinium  operculatum, Clap. and  Lachm.,
included in the third group, is, on the contrary, a very inter-
esting form, which merits some notice. This species was
discovered by Claparéde and Lachmann in the Norwegian
fjords, but then for a Jong time was 1ot again met with. It
is again mentioned by Stein in lis quite recent monograph of
the Cilioflagellata (Arthrodelous IFlagellata) of the Baltic
and Prof. Kintz has shown me sketches of this Cilioflagellate
which he made in Naples, and, according to an oral commu-
nication, he found the species abundantly in the Bay of
Naples. According to these data Amphidinium operculatum
is a marine specics, which gives a decidedly marine character
to the Protozoau fauna of the salt-pool near Déva. Of this
interesting species I will further state that my investigations
convinced me that the so-called eirclet of cilia consists of a
spirally twisted flagellum, which possesses an undulating
frill, the oscillations of which simulate the supposed cilia; the
same character, as I have since learned, has also been demon-
strated by Klebs in Hewidinium nasutum, Gymnodinium
Juscum, and DPeridiniun habulatum, so that it seems to me
very probable that the Cilioflagellata throughout do not possess
a circlet of cilia.

In the fourth group Entzia tetrastomelle is naturally the
most interesting form. It is the only known Polythalamian
whicl has been met with except in the sea®, and, together with
Amphidinium operculatum, it speaks decidedly in favour of
the proposition laid down by Prof. Géza Entz, according to
which the Protozoa of the saline inland waters are morve
nearly allied to those of the sea than to those ot the fresh
waters. The other Protozoa of this group are species which

* [But see I1. B. Brady, ‘“ On DBrackish-water Foraminifera,” Ann, &
Mag. Nat. Hist. ser. 4, vol. vi. 18370, pp. 273-300.—W. 8. D.]
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have previously been found only in the salt pools near Torda
and Szamesfalva in Transylvania.

On the whole the Protozoan fauna of the salt-pool near
Déva agrees pretty well with that of the pools at Torda and
Szamostalva, but in Entzia tetrastomella and Amphidinium
operculatum it has to show two species peculiarly character-
istic of this pool.

BIBLIOGRAPHICAL NOTICES.

Vergleichende Morphologie wnd Buwlogie der Pilze, Mycetozoen und
Bacterten.  Von A. v Bary. Ingelmann : Leipzig, 1884.

It may be said at once that mo more weleome contribution conld
have been made to botamical science at the present time than Prof.
de Bary’s new book. Eighteen years ago, when he published the
¢ Morphologie und Physiologie der Pilze, Flechten und Myxomy-
ceten,” students of thesc organisms were presented with a treatise
embracing the whole ficld of a subject where were lying scattered
abundant matesials sorely in need of eritical selection and arrange--
ment.  Of Prof. de Bary’s special qualifications for the task it would
not become me to speak ; it 1s suflicient that they enabled him to pro-
duce a book which may be said, without the smallest fear of contra-
diction, to have given an impulse to the study amounting to a new
departure in its history. This sowing of fresh seced has again
vielded so fruitful a crop in the hands of many active workers that
a new edition of the text-book has for some years been greatly
wanted. The present work supplies the want, and testimony of the
extent of the advance that has been made appears in the fact that
it is in reality a new book, resembling the former, perhaps, more in
the thoroughness, vigour, and fertile thought displayed in its pages
than in the special treatment of the matter. Dauring the interval
Letween the two books there arose such an accumulation of material
to be dealt with, and entangled with it so many points of controversy
to be discussed, that not only a fresh treatmeut of the maiter be-
came nceessary, but a limitation in some measure of the scope of
the treatise. The physiology of fungal organisms has received so
much notice in the general physiolegical works of Sachs and Pfeffer,
and in the vast literature that has grown up on the subject of fer-
mentation, that Prof. de Bary has rightly considered it expedient to
deal with 1t less fully in the circumstances. But, as we are
reminded in the preface, morphological treatises of great extént
can scarcely now (and certainly not in the present instance) be satis-
factorily produced without constant reference to the phenomena which
arce specially termed biological—the modes and the adaptations of
life ; and in dealing with these one necessarily comes in contact with
purely physiological matters.



